Improving the immunostimulatory potency of diethanolamine-containing lipid A mimics.
Lipid A is the active principal of gram negative bacterial lipopolysaccharide (LPS) in the activation of Toll-like receptor 4 (TLR4). Given the important role TLR4 plays in innate immunity and the development of adaptive immune responses, ligands that can modulate TLR4-mediated signaling have great therapeutic potential. Recently, we have reported a series of monophosphorylated lipid A mimics as potential ligands of TLR4, in which a diethanolamine moiety is employed to replace the reducing end (d-glucosamine). In this paper, we describe the synthesis of two further diethanolamine-containing lipid A mimics, 3 and 4, in an effort to mimic more closely the di-phosphate nature of natural lipid A. Both mimic 3, with an additional phosphate on the diethanolamine acyclic scaffold, and mimic 4, with a terminal carboxylic acid moiety as a phosphate bioisostere, serve to increase the potency of the immunostimulatory response induced, as measured by the induction of the cytokines TNF-α, IL-6, and IL-1β in the human monocytic cell line THP-1. In addition, mechanistic studies involving the known TLR4 antagonist lipid IVa confirm TLR4 as the target of the diethanolamine-containing lipid A mimics.